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The mutual solubilities and related liquid—liquid equilibria ofHg— CsH,, hydrocar-

bons with water and heavy water are exhaustively and critically reviewed. Reports of
experimental determination of solubility in 11 chemically distinct binary systems that
appeared in the primary literature prior to end of 2002 are compiled. For seven systems
sufficient data are available to allow critical evaluation. All data are expressed as mass
percent and mole fraction as well as the originally reported units. In addition to the
standard evaluation criteria used throughout the Solubility Data Series, a new method
based on the evaluation of the all experimental data for a given homologous series of
saturated or unsaturated aliphatic hydrocarbons was use200® American Institute of

Physics. [DOI: 10.1063/1.1796631
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previously overlooked reports in the peer-reviewed scientific This series is concerned primarily with liquid-liquid sys-

literature prior to 2003. To facilitate comparison of data, alltems, but a limited number or related solid—liquid, fluid—

original results are expressed in terms of mass percent arfiliid, and multicomponenforganic—water—saltsystems are

mole fraction as well as the units reported by the originalincluded where it is considered logical and appropriate. Solu-

investigators. bilities at elevated and low temperatures and at elevated
This revised work also includes all new evaluations forpressures have also been included, as it is considered inap-

systems where two or more independent measurements pfopriate to establish artificial limits on the data presented if

solubility have been reported. In these evaluations reportethey are considered relevant or useful.

solubility values are characterized as Recommended, Tenta- For some systems, the two components may be miscible in

tive, Doubtful, or Rejected, based on consistency betweenll proportions at certain temperatures and pressures. Data on

independently determined experimental values and referenaeported miscibility gaps and upper and lower critical solu-

values derived from a newly developed set of smoothingion temperatures are included where appropriate and when

equations~® Recommended values are supported by taro  available.

more independent experimental values and a reference value

that are all in agreement. Tentative values are supported by

two (or more independent values in agreement with each 2.2. Compilations and Evaluations and Quantities

other, but not with the reference value, or one experimental and Units Used in Compilation and Evaluation

value in agreement with the reference value. Doubtful values of Solubility Data

are those for which a single experimental value differs from . . i

the reference value. Experimental values that differ from ref- Formats for Fhe compilations and critical evaluations _have

erence values and other experimental values are Rejected.been standardized for all V‘?'“mesz and gqmplete detglls for
Detailed introductory material including explanations of tN€se formats can be found in previdsslubility Data Series

the formats of compilation and evaluation, definitions Ofvolumes_,_f_or exa_mp_le, _Saz_on_ov and SHE_‘W'_ L

commonly used measures of solubility, the derivation of the Solubilities _of liquids in liquids and sollt_js in liquids have

smoothing equations used calculate reference values, and tHSe“ the squect of research for a long time, and have been

scope of the Solubility Data Series can be found in Part £XPressed in a great many ways. The nomenclature, use of

(Maczynski and Shay. symbols and units in thRJPAC-NIST Solubility Data Series
' follow, where possible, Mill, again reviewed in detail in
1.2. References for the Preface Sazonov and Shalv.A few quantities follow the I1SO

standard$or the German standafdsee a review by Cvitds
'D. Shaw, Editor, IUPAC Solubility Data Series, Vol. 3/ydrocarbons  for details. Updated definitions on nomenclature and use of

with Water and SeawatePart I: Hydrocarbons G to C; (Pergamon symbols and units has been published in a recent review by
Press, New York, 1989

H 6
2D. Shaw, Editor, IUPAC Solubility Data Series, Vol. 3Bydrocarbons Lorimer.
with Water and SeawateiPart II: Hydrocarbons G to Csg (Pergamon A note on nomenclaturd he nomenclature of the [UPAC
Press, New York, 1989 Green Book calls the solute component B and the solvent

3A. Maczynski, M. Goral, B. Wisniewska-Goclowska, A. Skrzecz, and D. component A. In compilations and evaluations, the first-

Shaw, Monatshefte fuChemie134, 633(2003. . ]
4A. Maczynski, B. Wisniewska-Goclowska, and M. Goral, Recommendednamed componer(t:omponent Lis the solute, and the sec

Liquid-Liquid Equilibrium Data, Part 1: Binary £ C;; Alkane-Water ond (component 2 for a two-component syst»e'!sm .the_SOI' )
Systems, J. Phys. Chem. Ref. D&&(2), 549 (2004). vent. The reader should bear these distinctions in
5M. Goral, B. Wisniewska-Goclowska, and A. Maczynski, Recommendednomenclature in mind when comparing equations given here

Liquid-Liquid Equilibrium Data, Part 2: Binary Unsaturated Hydrocarbon- ,, ; e ;
Water Systems, J. Phys. Chem. Ref, ) 5792004, with those in theGreen Book Additional details can be

5A. Maczynski and D. Shaw, Editors, IUPAC-NIST Solubility Data Series, found in the review by Lorime.
Hydrocarbons with Water and Seawater—Revised and Updated, Part 1. C
Hydrocarbons with Water, J. Phys. Chem. Ref. Dédél), 441 (20095.
2.3. References for the Introduction to the

2. Introduction to the Solubility Data Solubility of Liquids in Liquids

Series: Solubility of Liquids in Liquids

2.1. Nature of the Project V. P. Sazonov and D. G. Shaw, edacetonitrile Binary System$UPAC-
- NIST Solubility Data Series, Vol. 79, J. Phys. Chem. Ref. C&di@), 989

Th lubility Data projectSDP has as its aim a com- ,(2002-
e Solubility a projectSDP) S 2. Mills, et al, eds.Quantities, Units and Symbols in Physical Chemistry

prehenswe rev_levv_ of_pu_bllshed d?ta for SO|UbIIIt!eS of gase_s, the Green BookBlackwell Scientific Publications, Oxford, UK, 1993
liquids and solids in liquids or solids. Data of suitable preci- 3jso standards HandbooRuantities and UnitsInternational Standards
sion are compiled for each publication on data sheets in aOrganization, Geneva, 1993
uniform format. The data for each system are evaluated and,German Standard, DIN 1310Zusammungsetzung von Mischphasen
where data from different sources agree sufficiently, recom-,(Beuth verlag, Berlin 1984

ded values are proposed. The evaluation sheets recomT' Cvitas Chem. Intemational 74), 123 (1998
men prop o o J. W. Lorimer, Quantities, Units and Conversionsn G.T. Hefter and
mended values, and compiled data sheets are published o pT. Tomkins, eds.The Experimental Determination of Solubilities

consecutive pages. (Wiley, New York, 2003.
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4. System Index
Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tables.

1,4-Cyclohexadiene Water E660, 660-661
Cyclohexeneg- Water E661—-E662, 662—666
1,5-Hexadiene Water E667, 667—668
1-Hexynet Water E668, 669
Cyclohexane- Water E670-E674, 674—694
Cyclohexang- Heavy water 694-695
2,3-Dimethyt1-butene- Water 695
1-Hexene- Water E696-E697, 697700
2-Hexene- Water 701
Methylcyclopentane Water E701-E702, 702-704
2-Methyl 1-pentene- Water 705
4-Methyl 1-pentene- Water 705

5. Registry Number Index
Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tables.

[628-41-] CeHg 1,4-Cyclohexadiene E660, 660—661
[110-83-9 CeH1o Cyclohexene E661-E662, 662—666
[592-42-7 CsH1o 1,5-Hexadiene E667, 667668
[693-02-7 CeHio  1-Hexyne E668, 669
[110-82-1 CsH1o Cyclohexane E670—-E674, 674—-694
[563-78-( CeHi,  2,3-Dimethyl-1-butene 695
[592-41-9 CeH1z 1-Hexene E696—-E697, 697-700
[592-43-§ CeH1o 2-Hexene 701
[96-37-7 CeH1o Methylcyclopentane E701-E702, 702-704
[763-29-] CeH1o 2-Methyl-1-pentene 705
[691-37-3 CeH1o 4-Methyl-1-pentene 705
[7732-18-3 H,O Water E660, 660-661, E661-E662, 662—666, E667, 667—668,

E668, 669, E670—E674, 674—694, E696—-E697, 697-700,
701, E7T01-E702, 702—-704, 705
[7789-20-Q D,0O Heavy waterdeuterium oxidg 694-695

6. Author Index
Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tables.

Affsprung, H. E. E670-E674, 680, 681
Arakawa, S. E670-E674, 691
Aref’eva, R. P. E670-E674, 682, 683
Backx, P. E670-E674, 694
Bayne, A. H. E662—-E663, 663
Bennet, G. M. E670-E674
Berkengeim, T. I. E670-E674, 674
Black, C. E667, 667, E670—E674, 675
Braun, W. G. E670-E674, 667
Brollos, K. E670—-E674, 665—666
Budantseva, L. S. E661-E662, 662, E670—-E674, 677, E696—-E697, 697
Burd, S. D., Jr. E670-E674, 677
Cave, G. C. B. E670-E674, 682
Christian, S. D. E670-E674, 680, 681
Coleman, C. F. E670-E674, 690
Deguchi, T. E670-E674, 691
Duque-Estrada, E. E661-E662, 663
Durand, R. E670-E674, 678
Economou, I. G. E696—-E697, 698
Efremov, A. A. E670-E674, 694
Efremova, G. D. E670-E674, 677
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Englin, B. A.

Farkas, E. J.
Glasoe, P. K.
Goldman, S.
Gregory, M. D.
Groves, F. R.
Guseva, A. N.
Hayworth, K. E.
Heidman, J. L.
Hicks, C. P.
Johnson, J. R.
Joris, G. G.
Kirchnerova, J.
Korenman, |. M.
Krzyzanowska, T.
Kudchadker, A. P.
Kumamaru, M.
Larin, G. M.
Leinonen, P. J.
Lesteva, T. M.
Liabastre, A. A.
Lissant, K. J.
Lutsyk, A. 1.
Mackay, D.
Manalan, D. A.
Martire, D. E.
McAuliffe, C.

McBain, J. W.
McKetta, J. J.
Miller, M. M.
Miyazaki, Y.
Natarajan, G. S.
Nemtsov, M. S.
Parnov, E. I.
Peter, K.
Philip, W. G.
Pierotti, R. A.
Plate, A. F.

Plenkina, R. M.

Poloshinzewa, E. N.

Price, L. C.
Pryanikova, R. O.

Pryanishnikova, M. A.

Rebert, C. J.
Roddy, J. W.
Roof, J. G.
Rudakov, E. S.
Sanemasa, |.
Schneider, G. M.
Schultz, S. D.
Schwarz, F. P.
Scott, R. L.
Shiu, W. J.
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